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SELF-SINKING-TYPE DEEP FOUNDATION
PIT RETAINING WALL STRUCTURE AND
CONSTRUCTION METHOD FOR
UNDERGROUND SPACE STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a 371 of International Patent Applica-
tion Number PCT/CN2020/1341R89, filed on Dec. 7, 2020,
which claims the benefit and priority of Chinese Patent
Application Number 202010509774 .2, filed on Jun. 2, 2020
with China National Intellectual Property Admimstration,
the disclosures of which are incorporated herein by refer-
ence 1n their entireties.

TECHNICAL FIELD

The present disclosure relates to a seli-sinking-type deep
foundation pit retaining wall structure and a construction
method for an underground space structure.

BACKGROUND

Underground buildings are very difficult to construct and
too high 1n cost, especially, the proportion of “foundation pit
support” works related to the soft soil foundation 1s too
large, and often the “support cost” 1s higher than the cost of
the main building. In addition, 1t 1s complex to construct
underground projects, leading to a large number of process
steps and a great difhiculty 1n linkage between the process
steps, which requires a long construction period and has an
excessive 1mpact on the surrounding environment, for
example, noise, vibration, exhaust gas, mud, etc. may be
generated, and the impact on densely populated areas 1is
greater. In the prior art, when supporting deep foundation
pits, retaiming walls are mainly formed by means of piling,
¢.g. Chinese patent document CN108708382A discloses a
continuous retaiming wall of a deep foundation pit, wherein
a continuous engaged part 1s formed 1n a way that at least
one layer of pile bodies are continuously engaged with each
other and are annularly arranged around the foundation pit;
a water blocking component 1s further included, wherein the
water blocking component 1s longitudinally inserted mto the
engaged position of at least two adjacently arranged pile
bodies and used for preventing underground water from
permeating from the outer side of the foundation pit to the
inner side of the foundation pit of the continuous engaged
part; and the water blocking component 1s made of channel
steel or steel plates. Due to the above structure, the under-
ground water can be eflectively prevented from permeating
from the engaged position of every two adjacent pile bodies
into the foundation pit by the water blocking component, so
that the water blocking capability of the continuous retaining,
wall of the deep foundation pit 1s improved. Chinese patent
document CN209308039U discloses an underground space
structure of a deep foundation pit, characterized by com-
prising: a foundation pit, the foundation pit being in a barrel
shape; a plurality of cement soil pile bodies annularly
arranged along the inner wall of the foundation pit and
mutually engaged to each other to form a closed retaiming,
wall; and a plurality of internal support ring beams, fixedly
disposed annularly along the inner wall of the retaining wall,
which supports the retaining wall from the interior of the
foundation pit towards the soil, wherein the spacing of the
iner support ring beams decreases gradually from the top to
the bottom of the foundation pit. The above two types of

10

15

20

25

30

35

40

45

50

55

60

65

2

foundation pit retaining walls are the two main forms of
retaining walls currently available in the prior art, both of

which are constructed by means of piling.

Although the pile bodies of the above two types of
retaining walls can be hammered to a designed depth
according to the construction requirements, the piling con-
struction itself will lead to disadvantages such as more
construction processes, large construction noise, longer con-
struction period and greater pollution to the surrounding
environment.

In addition, the inconsistent soil conditions at the con-
struction site, such as, the varying water content of the soil
at different depths, lead to that the deep foundation pit
retaining wall structure bear different frictional resistance
when sinking to diflerent depths, thus affecting the speed of
sinking, for example, the speed of sinking 1s too high at a
certain depth, which 1n turn affects the quality of the project.

SUMMARY OF THE INVENTION

For this purpose, the technical problem to be solved by the
present disclosure 1s how to provide a self-sinking-type deep
foundation pit retaining wall structure having fewer con-
struction processes, smaller construction noise generated,
and a shorter construction period, causing less pollution to
the surrounding environment, and allowing a sinking speed
to be adjusted according to soil conditions, and a construc-
tion method for an underground space.

The present disclosure provides a self-sinking-type deep
foundation pit retaiming wall structure, including: a cylin-
drical retaining wall body, wherein the cylindrical retaining
wall body includes a first cylinder body and a second
cylinder body which are cast together vertically; a ground
breaking structure 1s formed at a bottom of the first cylinder
body, the ground breaking structure 1s a cutting edge struc-
ture which has a bevelled edge on the 1nner side and a cross
section being greater on an upper side and smaller on a lower
side, the ground breaking structure has a protruding struc-
ture protruding outwards with respect to an outer side wall
of the cylindrical retaining wall body, the protruding struc-
ture has a circumierential diameter greater than that of other
parts of the cylindrical retaining wall body, and an outer side
face of the protruding structure 1s vertically disposed or
formed; the cylindrical retaining wall body 1s adapted to
achieve downward breaking of the ground and sinking by
means of cooperation of the ground breaking structure with
a gravity of the cylindrical retaining wall body itself; a
longitudinal water pipe running through the cylindrical
retaining wall body 1s vertically cast inside the cylindrical
retaining wall body, with a water outlet located on the
bevelled edge of the ground breaking structure and a water
inlet communicated with the water outlet and located on an
upper end face of the cylindrical retaining wall body, a water
outlet direction of the water outlet 1s vertically downward or
downward along the bevelled edge; the self-sinking-type
deep foundation pit retaining wall structure further com-
prises a plurality of resistance increasing devices, distributed
symmetrically i a circumferential direction, disposed on the
outer side wall of the cylindrical retaining wall body, the
resistance increasing device 1s adapted to cooperate with a
foundation to adjust upward resistance by the foundation to
the cylindrical retaining wall body; the resistance increasing
device including a mounting structure disposed on the outer
side wall of the cylindrical retaining wall body, a resistance
increasing component, and an adjusting mechanism respec-
tively connected to the mounting structure and the resistance
increasing component, for adjusting a relative position of the
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resistance increasing component and the mounting structure,
so as to adjust the upward resistance applied by the foun-
dation, through the resistance increasing component, to the
cylindrical retaining wall body; the position of the resistance
increasing component in a vertical direction 1s lower than
that of the mounting structure, or the resistance increasing
component 1s disposed at the same level as the mounting
structure; and the self-sinking-type deep foundation pait
retaiming wall structure further comprises a lateral water
pipe cast 1n the cylindrical retaining wall body and commu-
nicated with the outside at the outer side wall of the
cylindrical retaining wall body, the lateral water pipe 1s
communicated with the longitudinal water pipe.

In the above-mentioned self-sinking-type deep foundation
pit retaining wall structure, wherein a grouting pipe cast in
the cylindrical retaining wall body and communicating the
upper end face with an outer side wall of the cylindrical
retaiming wall body 1s further included.

In the above-mentioned self-sinking-type deep foundation
pit retaining wall structure, wherein the grouting pipe 1s a
crossed grouting pipe, wherein the crossed grouting pipe has
a transverse pipe portion transversely penetrating through an
inner side wall and the outer side wall of the cylindrical
retaiming wall body, and a vertical pipe portion vertically
extending inside the cylindrical retaining wall body.

In the above-mentioned self-sinking-type deep foundation
pit retaining wall structure, wherein the adjusting mecha-
nism 1s an o1l cylinder mechanism or a threaded screwing
mechanism, one end of the o1l cylinder mechanism or the
threaded screwing mechanism being detachably connected
to the mounting structure, and the other end of the o1l
cylinder mechanism or the threaded screwing mechanism
being connected to the resistance increasing component.

In the above-mentioned self-sinking-type deep foundation
pit retaining wall structure, wherein a reference marker 1s
disposed on an outer side face of the cylindrical retaining
wall body for detecting a sinking speed of the cylindrical
retaiming wall body.

In the above-mentioned self-sinking-type deep foundation
pit retaining wall structure, wherein the resistance increasing,
component 1s a jacking plate.

The present disclosure further discloses a construction
method for an underground space, including the following
steps: a. performing shallow foundation treatment; and b.
mounting a first mould body; wherein the method further
comprises: ¢. mounting remnforcing steel bars and a first
longitudinal water pipe 1n the first mould body, and pouring
concrete 1n the first mould body to cast a first cylinder body;
disposing or forming a ground breaking structure at a bottom
of the first cylinder body; wherein the ground breaking
structure 1s a cutting edge structure which has a bevelled
edge on an 1nner side and a cross section being greater on an
upper side and smaller on a lower side, the ground breaking,
structure has a protruding structure protruding outwards
with respect to an outer side wall of the cylindrical retaining,
wall body, the circumierential diameter of the protruding
structure 1s greater than that of other parts of the cylindrical
retaining wall body, and an outer side face of the protruding
structure 1s vertically disposed or formed; and disposing a
plurality of resistance increasing devices distributed sym-
metrically 1 a circumierential direction on an outer side
wall of the first cylinder body, the resistance increasing
device includes a mounting structure disposed on the outer
side wall of the cylindrical retaining wall body, a resistance
increasing component, and an adjusting mechanism respec-
tively connected to the mounting structure and the resistance
increasing component, for adjusting the relative position of
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the resistance increasing component and the mounting struc-
ture, so as to adjust the upward resistance applied by the
foundation, through the resistance increasing component, to
the cylindrical retaining wall body; the position of the
resistance increasing component 1 a vertical direction 1s
lower than that of the mounting structure, or the resistance
increasing component 1s disposed at the same level as the
mounting structure; the first longitudinal water pipe has a
first water outlet located on the bevelled edge of the ground
breaking structure and a first water inlet commumnicated with
the first water outlet and located on an upper end face of the
first cylinder body, and a water outlet direction of the first
water outlet 1s vertically downward or downward along the
bevelled edge; the resistance increasing device 1s adapted to
cooperate with the foundation to adjust the upward resis-
tance by the foundation to the cylindrical retaining wall
body; d. excavating and conveying soil outwardly from the
inside of the first cylinder body and along an inner side wall
of the first cylinder body, so as to cause the first cylinder
body to achieve downward breaking of the ground by means
of cooperation of the ground breaking structure with a
gravity of the first cylinder body; e. detecting a sinking
speed of the first cylinder body, and 1f the current sinking
speed of the first cylinder body i1s lower than a predeter-
mined sinking speed, performing high-pressure water 1njec-
tion 1nto the first cylinder body through the first water inlet
of the first longitudinal water pipe, so as to cause a high-
pressure water tlow ejected out of the first water outlet to
scour the soil located at a lower end of the first cylinder body
into the first cylinder body, thereby promoting sinking of the
first cylinder body under an action of the gravity thereof 1f
the current sinking speed of the first cylinder body 1s greater
than the predetermined sinking speed, adjusting the resis-
tance increasing device to increase the upward resistance by
the foundation to the first cylinder body so as to lower the
sinking speed of the first cylinder body; 1. after the first
cylinder body sinks to a predetermined depth, mounting a
second mould body above the first cylinder body, mounting
reinforcing steel bars and a second longitudinal water pipe
in the second mould body, communicating the second lon-
gitudinal water pipe with the first longitudinal water pipe,
and pouring concrete 1n the second mould body to cast a
second cylinder body, wherein the second longitudinal water
pipe has a second water inlet located on an upper end face
of the second cylinder body; and g. excavating and convey-
ing soil outwardly from the inside of the first cylinder body
and the second cylinder body and along nner side walls of
the first cylinder body and the second cylinder body, and
performing high-pressure water injection inwardly through
the second water 1nlet of the second longitudinal water pipe,
sO as to cause a high-pressure water tlow ejected out of the
first water outlet to scour the soil located at the lower end of
the first cylinder body into the first cylinder body, thereby
promoting sinking of the first cylinder body and the second
cylinder body to the predetermined depth under the action of
the gravity thereol wherein 1n the above-mentioned step ¢
and/or step e, a lateral water pipes 1s further mounted,
wherein the lateral water pipe 1s communicated with the
outside at the outer side wall of the cylindrical retaining wall
body and 1s communicated with the second water inlet.

In the above-mentioned construction method for an
underground space, wherein casting a base plate at a foun-
dation base when sinking to the predetermined depth, and
pressing a concrete slurry into the foundation base through
the first longitudinal water pipe and the second longitudinal
water pipe according to the requirements of the strength or
buoyancy resistance ol the base plate, or additionally dis-
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posing pile bodies or anchor rods on the base plate to
reinforce the buoyancy resistance of the foundation base 1s
turther 1included.

In the above-mentioned construction method for an
underground space, wherein a step of casting a grouting pipe
in the cylindrical retaining wall body 1n the above step c, to
communicate the upper end face and an outer side face of the
cylindrical retaining wall body.

The above-mentioned technical solution of the present
disclosure has the following beneficial effects.

A self-sinking-type deep foundation pit retaining wall
structure disclosed in the embodiment of the present disclo-
sure 1ncludes a cylindrical retaining wall body, wherein a
ground breaking structure 1s formed at the bottom of the
cylindrical retaiming wall body, the ground breaking struc-
ture 1s a cutting edge structure which has a bevelled edge on
the inner side and a cross section being greater on an upper
side and smaller on a lower side, which 1s able to facilitate
the cutting of soil, achieve fast sinking and speed up the
construction progress.

The ground breaking structure has a protruding structure
protruding outwards with respect to an outer side wall of the
cylindrical retaiming wall body, the circumierential diameter
of the protruding structure 1s greater than the circumierential
diameter of other parts of the cylindrical retaining wall body,
this design can reduce the contact area of the soil with the
outer side wall of the cylindrical retaining wall body, so as
to reduce the friction resistance, which 1s able to achieve fast
sinking, so as to speed up the construction progress.

An outer side face of the protruding structure 1s vertically
disposed or formed, which reduces the end resistance by the
so1l to the outer side wall of the cylindrical retaining wall
body, due to cooperation of vertical disposing with the
cutting edge structure, which 1s able to achieve fast sinking,
so as to speed up the construction progress.

A water pipe 1s vertically cast inside the cylindrical
retaining wall body, the water pipe has a water outlet located
on the bevelled edge of the ground breaking structure and a
water inlet located on an upper end face of the cylindrical
retaining wall body, wherein the water outlet direction of the
water outlet 1s vertically downward or downward along the
bevelled edge; due to the above design, on the one hand, soil
can be softened by injecting water through the water pipe to
the soil located on the lower end face of the cylindrical
retaiming wall body or at the position of the cutting edge
structure, thus achieving the purpose of reducing the end
resistance ol the cylindrical retaining wall body 1n order to
tacilitate the sinking of the cylindrical retaiming wall body,
besides, the soil at the position of the cutting edge structure
can also be scoured by introducing a high pressure water
flow, which facilitates fast removing of the soil and enables
the cylindrical retaining wall body to sink by gravity, thus
speeding up the construction progress.

A plurality of resistance increasing devices, symmetri-
cally distributed 1n a circumierential direction, disposed on
the outer side wall of the cylindrical retaining wall body are
used for adjusting the upward resistance by the foundation
to the cylindrical retaining wall body, which 1s more con-
ducive to adjusting the sinking speed and/or the verticality
of the cylindrical retaining wall body. The resistance
increasing devices are disposed, which ensures the engineer-
ing quality and also achieves the control over the sinking
speed of the self-sinking-type deep foundation pit retaining
wall structure according to different soil conditions, and
makes the self-sinking-type deep foundation pit retaiming,
wall structure of the present disclosure be constructed under
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vartous comprehensive soil conditions, thus making the
present disclosure high applicable 1n construction environ-
ment.

The cylindrical retaining wall body includes a first cyl-
inder body and a second cylinder body which are cast
together vertically; due to this design, construction can be
performed according to the design depth, which saves mate-
rials and reduces the construction cost.

The self-sinking-type deep foundation pit retaining wall
structure further includes: lateral water pipes cast in the
cylindrical retaining wall body and communicated with the
outside at the outer side wall of the cylindrical retaining wall
body, the lateral water pipe being communicated with the
longitudinal water pipe. By 1njecting water into the lateral
water pipe, water flow flows onto soil on the outer side wall
of the cylindrical retaining wall body to soften the soil, thus
reducing the abrasive resistance of the soil to the cylindrical
retaining wall body, which 1n turn facilitates the sinking of
the cylindrical retamning wall body and speeds up the con-
struction progress.

In addition, since the present disclosure does not use a
high-power piling apparatus to perform piling construction
of a foundation pit, noise generated 1s reduced, and pollution
to the surrounding environment 1s reduced.

In conclusion, the construction procedures of the seli-
sinking-type deep foundation pit retaining wall structure of
the present disclosure are few, which 1s conductive to
speeding up the construction progress, saves the construc-
tion cost, reduces the construction noise and pollution to the
surrounding environment, and also improves the applicabil-
ity to the construction environment.

The cylindrical retaining ball body further includes a
grouting pipe cast inside the cylindrical retaining wall body,
communicating the upper end face with an outer side face of
the cylindrical retaining wall body; the grouting pipe 1s
additionally disposed, which can introduce the concrete
slurry to the so1l at a foundation base and the outer side wall
after the cylindrical retaining wall body sinks to a final
predetermined depth, 1n order to achieve a water stopping
and reinforcing etlect.

In an embodiment of the present disclosure, the adjusting
mechanism 1s an o1l cylinder mechanism or a threaded
screwing mechanism, one end of the o1l cylinder mechanism
or the threaded screwing mechanism being detachably con-
nected to the mounting structure, and the other end of the o1l
cylinder mechanism or the threaded screwing mechanism
being connected to the resistance increasing component.
Due to a mode of a detachable connection, after the cylin-
drical retaining wall body sinks to a certain position and the
resistance increasing device 1s not required any more, the
resistance increasing device 1s dismantled, which 1s conduc-
tive to subsequent reuse, thus reducing the construction cost.

The position of the resistance increasing component in a
vertical direction 1s lower than the position of the mounting
structure, enabling the mounting structure to have a down-
ward supporting eflect on the resistance 1ncreasing compo-
nent and achieving the jacking efiect on the cylindrical
retaining wall body.

A reference marker 1s disposed on an outer side face of the
cylindrical retaining wall body, the reference marker can be
used as a reference object by construction workers or a
relevant detection device, thus making it easier to determine
or detect the sinking speed.

The resistance increasing component 1s a jacking plate,
which can form a large soil contact area on a foundation with
a high water content, thereby ensuring a sufliciently large
resistance.
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The cylindrical retaining ball body further includes a
cut-through grouting pipe cast in the cylindrical retaining
wall body and located between the upper end face and an
outer end face of the cylindrical retaining wall body; the
grouting pipe 1s additionally disposed, which can introduce
a concrete slurry to the soil at a foundation base and the outer
side wall after the cylindrical retaining wall body sinks to a
final predetermined depth, 1n order to achieve a water
stopping and reinforcing eflect.

The above construction method for an underground space
disclosed in the embodiment of the present disclosure not
only achieves the above-mentioned advantages of the above-
mentioned retaining wall structure, but also further has the
tollowing advantages, that 1s, soi1l 1s excavated and conveyed
outwardly along an inner side wall of the first cylinder body
and/or the second cylinder body, which can ensure smooth
sinking of the cylindrical retaining wall body, and can also
reduce the construction work and speed up the construction
Progress.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the techmical solutions 1n specific embodi-
ments of the present disclosure or the prior art more clearly,
the accompanying drawings required for describing the
specific embodiments or the prior art will be briefly intro-
duced. Apparently, the accompanying drawings in the fol-
lowing description show only some embodiments of the
present disclosure, and a person of ordinary skill 1n the art
may still acquire other accompanying drawings from the
accompanying drawings without creative eflorts.

FIG. 1 1s a schematic view of one embodiment of a
self-sinking-type deep foundation pit retaining wall struc-
ture of the present disclosure;

FIG. 2 1s an enlarged view of position A of FIG. 1;

FIG. 3 1s an enlarged view of position B of FIG. 1; and

FIG. 4 1s a top view of the seli-sinking-type deep foun-
dation pit retaining wall structure of FIG. 1.

LIST OF REFERENCE NUMERALS

Cylindrical retaining wall body; 2—Ground breaking
structure; 3—Outer side wall; 4—Resistance increasing
device; 5—Foundation; 6—Mounting structure; 7—Resis-
tance increasing component; 8—Adjusting mechanism;
11—First cylinder body; 12—Second cylinder body;
20—Longitudinal water pipe; 30—Lateral water pipe,
80—water outlet; 81 —Water inlet; 30—Lateral water pipe,
101—protruding structure.

DETAILED DESCRIPTION OF EMBODIMENTS

The technical solutions of the present disclosure will be
clearly and completely described below with reference to the
accompanying drawings. Apparently, the described embodi-
ments are merely some rather than all of the embodiments of
the present disclosure. All other embodiments obtained by a
person of ordinary skill in the art based on the embodiments
in the present disclosure without creative eflorts shall fall
within the protection scope of the present disclosure.

Furthermore, the technical features involved in different
implementation modes of the present disclosure described
below can be combined with each other as long as they do
not contlict with each other.

Embodiment 1

As shown 1n FIG. 1 to FIG. 4, the present embodiment
provides a self-sinking-type deep foundation pit retaining

10

15

20

25

30

35

40

45

50

55

60

65

8

wall structure, including a cylindrical retaining wall body 1,
wherein the cylindrical retaining wall body includes a first
cylinder body 11 and a second cylinder body 12 which are
cast together vertically; a ground breaking structure 2 1is
formed at the bottom of the cylindrical retaining wall body
1, the ground breaking structure 2 1s a cutting edge structure
which has a bevelled edge on the mnner side and a cross
section being greater on an upper side and smaller on a lower
side, wherein the ground breaking structure 2 has a protrud-
ing structure 101 protruding outwards with respect to an
outer side wall of the cylindrical retaining wall body, the
circumierential diameter of the protruding structure 1is
greater than the circumierential diameter of other parts of
the cylindrical retaining wall body, and an outer side face of
the protruding structure 1s vertically disposed or formed; the
cylindrical retaining wall body 1s 1 adapted to achieve
downward breaking of the ground and sinking by means of
cooperation of the ground breaking structure 2 with the
gravity of the cylindrical retaining wall body 1tself; a lon-
gitudinal water pipe 20 runming through the cylindrical
retaining wall body 1 1s vertically cast inside the cylindrical
retaining wall body 1, the longitudinal water pipe 20 has a
water outlet 80 located on the bevelled edge of the ground
breaking structure and a water inlet 81 located on an upper
end face of the cylindrical retaining wall body 1, wherein the
water outlet direction of the water outlet 80 1s vertically
downward, or as an alternative embodiment, the water outlet
80 may also be downward along the bevelled edge (not
shown herein); the seli-sinking-type deep foundation pit
retaining wall structure of the present embodiment further
includes: a plurality of resistance increasing devices 4,
distributed symmetrically in a circumierential direction,
disposed on the outer side wall 3 of the cylindrical retaining
wall body 1, the resistance increasing device 4 1s adapted to
cooperate with a foundation 5 to adjust upward resistance by
the foundation 5 to the cylindrical retaining wall body 1; the
resistance increasing device 4 including a mounting struc-
ture 6 disposed on the outer side wall 3 of the cylindrical
retaining wall body 1, a resistance increasing component 7,
and an adjusting mechanism 8 respectively connected to the
mounting structure 6 and the resistance increasing compo-
nent 7, for adjusting the relative position of the resistance
increasing component 7 and the mounting structure 6, so as
to adjust the upward resistance applied by the foundation 5,
through the resistance increasing component 7, to the cylin-
drical retaining wall body 1; wherein the position of the
resistance increasing component 7 1n a vertical direction 1s
lower than the position of the mounting structure 6, how-
ever, as another alternative embodiment, the resistance
increasing component can also be disposed at the same level
as the mounting structure; the seli-sinking-type deep foun-
dation pit retaining wall structure further includes: a lateral
water pipes 30 cast inside the cylindrical retaining wall body
1 and communicated with the outside at the outer side wall
3 of the cylindrical retaining wall body 1, the lateral water
pipe 30 1s communicated with the longitudinal water pipe
20.

As a preferred embodiment, a grouting pipe 1s further cast
in the cylindrical retaining wall body and communicates the
upper end face with an outer side face of the cylindrical
retaining wall body.

The grouting pipe 1s preferably a crossed grouting pipe,
wherein the crossed grouting pipe has a transverse pipe
portion transversely penetrating through an nner side face
and the outer side wall of the cylindrical retaining wall body,
and a vertical pipe portion vertically extending inside the
cylindrical retaining wall body.
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The adjusting mechanism may be an o1l cylinder mecha-
nism or a threaded screwing mechanism, one end of the o1l
cylinder mechanism or the threaded screwing mechanism
being detachably connected to the mounting structure, and
the other end of the o1l cylinder mechanism or the threaded
screwing mechanism being connected to the resistance
increasing component.

A reference marker (not shown herein) 1s disposed on an
outer side face of the cylindrical retaining wall body for
detecting a sinking speed of the cylindrical retaining wall
body.

The resistance increasing component 1s preferably a jack-
ing plate.

Embodiment 2

The present embodiment discloses a construction method

for an underground space, including the following steps:

a. performing shallow foundation treatment;

b. mounting a first mould body;

wherein the method further includes:

c. mounting reinforcing steel bars and a first longitudinal
water pipe in the first mould body, and pouring concrete
in the first mould body to cast a first cylinder body;
disposing or forming a ground breaking structure at a
bottom of the first cylinder body; wherein, the ground
breaking structure 1s a cutting edge structure which has
a bevelled edge on the inner side and a cross section
being greater on the upper side and smaller on the lower
side, wherein the ground breaking structure has a
protruding structure protruding outwards with respect
to an outer side wall of the first cylinder body, the
circumierential diameter of the protruding structure
being greater than the circumierential diameter of other
parts of the first cylinder body, and an outer side face
of the protruding structure 1s vertically disposed or
formed; and disposing a plurality of resistance increas-
ing devices distributed symmetrically 1 a circumfier-
ential direction on the outer side wall of the first
cylinder body, wherein the resistance increasing device
includes a mounting structure disposed on the outer
side wall of the first cylinder body, a resistance increas-
ing component, and an adjusting mechanism respec-
tively connected to the mounting structure and the
resistance icreasing component, for adjusting the rela-
tive position of the resistance increasing component
and the mounting structure, so as to adjust the upward
resistance applied by the foundation, through the resis-
tance increasing component, to the first cylinder body;
wherein the position of the resistance increasing com-
ponent 1n a vertical direction 1s lower than the position
of the mounting structure, or the resistance increasing
component 1s disposed at the same level as the mount-
ing structure; and the first longitudinal water pipe has
a first water outlet located on the bevelled edge of the
ground breaking structure and a first water 1nlet located
on an upper end face of the first cylinder body, and the
water outlet direction of the first water outlet 1s verti-
cally downward or downward along the bevelled edge;
the resistance increasing device 1s adapted to cooperate
with the foundation to adjust the upward resistance by
the foundation to the first cylinder body;

d. excavating and conveying soil outwardly from the
inside of the first cylinder body and along an 1nner side
wall of the first cylinder body, so as to cause the first
cylinder body to achieve downward breaking of the
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ground by means of cooperation of the ground breaking,

structure with the gravity of the first cylinder body;
¢. detecting a sinking speed of the first cylinder body, and

i the current sinking speed of the first cylinder body 1s
lower than a predetermined sinking speed, performing
high-pressure water injection into the first cylinder
body through the first water inlet of the first longitu-
dinal water pipe, so as to cause a high-pressure water
flow ejected out of the first water outlet to scour soil
located at a lower end of the first cylinder body 1nto the
first cylinder body, thereby promoting sinking of the
first cylinder body under an action of the gravity

thereof; 11 the current sinking speed of the first cylinder
body 1s greater than the predetermined sinking speed.,
adjusting the resistance increasing device to increase
the upward resistance by the foundation to the first
cylinder body, so as to lower the sinking speed of the
first cylinder body;

f. after the first cylinder body sinks to a predetermined
depth, mounting a second mould body above the first
cylinder body, mounting reinforcing steel bars and a
second longitudinal water pipe in the second mould
body, communicating the second longitudinal water
pipe with the first longitudinal water pipe, and pouring
concrete 1 the second mould body to cast a second
cylinder body, wherein the second longitudinal water
pipe has a second water inlet located on an upper end
face of the second cylinder body; and

g. excavating and conveying soil outwardly from the
inside of the first Cyhnder body and the second cylinder

body and along inner side walls of the first cylinder

body and the second cylinder body, and performing

high-pressure water injection imwardly through the
second water inlet of the second longitudinal water
pipe, so as to cause a high-pressure water flow ejected
out of the first water outlet to scour the soil located at
the lower end of the first cylinder body into the first
cylinder body, thereby promoting sinking of the first
cylinder body and the second cylinder body to the
predetermined depth under the action of the gravity
thereof; wherein in the above-mentioned step ¢ and/or
step e, a lateral water pipes 1s Turther mounted, wherein
the lateral water pipe 1s communicated with the outside
at the outer side wall of the first cylinder body and 1s
communicated with the second water inlet.

As a preferred embodiment, the method further comprises
casting a base plate at a foundation base when sinking to the
predetermined depth, and pressing a concrete slurry into the
foundation base through the first longitudinal water pipe and
the second longitudinal water pipe according to the require-
ments ol the strength or buoyancy resistance of the base
plate, or additionally disposing pile bodies or anchor rods on
the base plate to reinforce the buoyancy resistance of the
foundation base.

The method further comprises a step of casting a grouting,
pipe 1n the first cylinder body 1n the above step c, to
communicate the upper end face and an outer side face of the
first cylinder body.

Obviously, the above-mentioned embodiments are only
examples for clearly illustrating the present disclosure,
rather than limiting the implementation modes. For those of
ordinary skill 1n the art, changes or modifications 1n other
different forms can also be made on the basis of the above
description. It 1s not needed and 1t 1s 1mpossible to list all
implementation modes here. The obvious changes or modi-
fications derived therefrom are still within the scope of
protection of the present disclosure.
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The 1invention claimed 1s: ponent, for adjusting a relative position of the resis-
1. A self-sinking-type deep foundation pit retaining wall tance increasing component and the mounting struc-
structure, comprising; ture, so as to adjust the upward resistance applied by
a cylindrical retaining wall body; the foundation, through the resistance increasing com-
wherein the cylindrical retaiming wall body comprises a 5 ponent, to the cylindrical retaining wall body; the
first cylinder body and a second cylinder body which position of the resistance increasing component in a

are cast together vertically; a ground breaking structure
1s formed at a bottom of the first cylinder body, the
ground breaking structure i1s a cutting edge structure
which has a bevelled edge on an 1nner side and a cross 10
section being greater on an upper side and smaller on
a lower side; the ground breaking structure has a
protruding structure protruding outwards with respect
to an outer side wall of the cylindrical retaining wall
body, the protruding structure has a circumierential 15
diameter greater than that of other parts of the cylin-
drical retaining wall body, and an outer side face of the
protruding structure 1s vertically disposed or formed;
the cylindrical retaining wall body 1s adapted to achieve
downward breaking of the ground and sinking by 20
means of cooperation of the ground breaking structure
with a gravity of the cylindrical retaining wall body
itself; a longitudinal water pipe running through the
cylindrical retaining wall body 1s vertically cast inside
the cylindrical retaining wall body, with a water outlet 25
located on the bevelled edge of the ground breaking
structure and a water inlet communicated with the first
water outlet and located on an upper end face of the
cylindrical retaining wall body, a water outlet direction
of the water outlet 1s vertically downward or downward 30
along the bevelled edge;

the self-sinking-type deep foundation pit retaining wall
structure further comprises: a plurality of resistance
increasing devices, distributed symmetrically 1n a cir-
cumierential direction, disposed on the outer side wall 35
of the cylindrical retaining wall body, the resistance
increasing device 1s adapted to cooperate with a foun-
dation to adjust upward resistance by the foundation to
the cylindrical retamning wall body; the resistance
increasing device comprising a mounting structure dis- 40
posed on the outer side wall of the cylindrical retaining
wall body, a resistance increasing component, and an
adjusting mechanism respectively connected to the
mounting structure and the resistance increasing coms- S I T

vertical direction 1s lower than that of the mounting
structure, or the resistance increasing component 1s
disposed at the same level as the mounting structure;
and

the self-sinking-type deep foundation pit retaining wall
structure further comprises: a lateral water pipe cast in
the cylindrical retaining wall body and communicated
with the outside at the outer side wall of the cylindrical
retaining wall body, the lateral water pipe 1s commu-
nicated with the longitudinal water pipe;

a grouting pipe cast inside the cylindrical retaining wall
body and communicating the upper end face with an
outer side wall of the cylindrical retaining wall body;

wherein, the grouting pipe 1s a crossed grouting pipe,
wherein the crossed grouting pipe has a transverse pipe
portion transversely penetrating through an 1nner side
wall and the outer side wall of the cylindrical retaiming
wall body, and a vertical pipe portion vertically extend-
ing inside the cylindrical retaining wall body.

2. The self-sinking-type deep foundation pit retaining

wall structure according to claim 1, wherein

the adjusting mechanism 1s an o1l cylinder mechanism or
a threaded screwing mechanism, one end of the oil
cylinder mechanism or the threaded screwing mecha-
nism 1s detachably connected to the mounting structure,
and the other end of the o1l cylinder mechanism or the
threaded screwing mechanism 1s connected to the resis-
tance 1ncreasing component.

3. The self-sinking-type deep foundation pit retaining

wall structure according to claim 2, wherein

a reference marker 1s disposed on an outer side face of the
cylindrical retaining wall body for detecting a sinking
speed of the cylindrical retaining wall body.

4. The self-sinking-type deep foundation pit retaining

wall structure according to claim 3, wherein the resistance
increasing component 1s a jacking plate.
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